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High sample rates provide for enhanced time and frequency 
resolution over a broader frequency spectra. 
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RTVMS Data Surrounding 130 Second Event during test 901-853 

- Time 128-140 seconds - 



Pump-End Power Spectral Density Showing Subsynchronous Pump-End Synchronous Vibration Levels 


HPFTP/AT Unit 6-4 Incident 
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real-time vibration redline amplitude 
trackings and power spectral densities 
(PSD’s) 

automatic engine test termination in 100 
milliseconds (50 millisecond resolution) 
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The RTVMS flight experiment proved the concept 
of high-speed vibration data acquisition and real- 
time processing in a flight environment. 
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Synchronous was monitored real-time throughout engine operation. 

All synchronous frequency and amplitude tracking results were written to on- 
board flash storage. 




FRCQ (Hz) 


Marshall Space Flight Center 



ro 


100 200 300 400 500 0 100 200 300 400 500 600 

Time (Seconds) Time (Seconds) 






Marshall Space Flight Center 



U) 

C CO 





GC 





IT) 


Time (Seconds) 






~ >> 

* 8 * 

si 

1 1 
2 0 
C g 

S "S 

m = 

^ o 
CO --5 
CO 2 

■O :9 
0 > 
0 

■O 3 

o o 


© 1 
3 E 
Cl 0 

E S 3 

o 5 

o IS 


^ > 
to J— 

® £ 
CD ~B 


0 

sz 

o 

VI/ 

0 £ 

■ 

c 

= 0 
CD 

0 

>» 

0 

0 

CO 

CO 

0 i- 
CO O 



JZ CL 

CL 

> 

O 

c o 

1 — 

CO £ 


CC 


X 

0 

X = 

< 

4— » 

< £ 




MSFC/TD63 has also developed sensor validation software 
which will reside on RTVMS on AHMS Phase I and II 
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AHMS RTVMS Synchronous Redline Logic Example 
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RTVMS synchronous logic issues 
signal for engine shutdown 
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detection of sub-harmonic resonance (forced vibration response such 
as bearing deadband interaction) and limit-cycle whirl (rotor instability) 
responses 
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active unknown anomaly identification and monitoring 
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